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(54) CAMERA SYSTEM AND VIDEO SIGNAL PROCESSOR 

(57)AbstraGt: 

PROBLEM TO BE SOLVED: To provide a video signal 
processing nnethod that can reduce a circuit scale and 
the power consumption of the camera system, improve 
the processing speed and reduce the number of times of — ■ 
access to a memory as its contribution. 
SOLUTION: In the camera system employing a CCD 
image pickup element 1 1 for an image pickup device, a 
memory 14 such as a DRAM directly stores raw data 
once that are outputted from the CCD image pickup 
element 1 1 and converted into digital data by an A/D 
converter 13 via a correlation double sampling 12 (CCD 
Raw data). Then the CCD Raw data are read from the 
memory 14 in the unit of blocks, a camera signal 
processing section 21 applies camera signal processing 
to the data and a reduction processing section 22 
conducts reduction processing and a compression 
processing section 23 applies compression processing to 
the data after the camera signal processing in the unit of 
blocks. 
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/c :^ y ^ ^ ;^ A -c ^ o r . 

CD t±i :^ m-^ ^ 7^ ^ ; W b U r f# 6 n ^ * - ^ ^ c >rt 
or7K^7^itjrcD^/hin;S^tf o r fff lE^ ^ y ^cm^T 20 

^Btfi5«C:S[ai3§^wr c i ?:^iS[i -r 'Sit 1 latg 

^ItlScDBil^tf $RcD^^K^tB L i ^ CD— ai^ 0 tB LIB 
^ y > ^T^Pg^c. B«^IEm^S:MSlpISgcD;SI/J^^ 

t6cD:^-^-^>'X-r*A„ 

[0 0 0 1 ] 
[0 0 0 2 ] 

[ffif^cDSJfi] mi2u. Jl^f=^/^''ry^<i:LTH^*{l^^ 

^T-v ^a^tfCCD (Charge CoupledDevice) JS^^^^ 
>^:fflO^/c:^^^>^::^'rA(D£e5S<^J^7n-r:/a ^lar^ 

[0 0 0 3 ] C(D"i}t^m^C%^i:^j^'yiy:^v^AU. CC 
0 K taranSl^>::7'y >^ (CDS) [hI 
SS102. ADn>>'^^"^ 1 0 3. ^^>y^yi0 50 
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4. f"i^^;Wt^*fLa (DSP) iHlSgi 0 54o<j:a^'>^ 

y 1 0 6^W-r^^^<b:^j:-^ri^^o S/c 'rt^^;Mt 

^fflMsg 1 0 5 . ^1 3cc^-rcfc')tc, tfM'ymn 
mmul 1 1. ^/h^^LSSPi 1 2fcj:^'ii^/'f#SMa 

1 3^tCcfc-:>r^^s§nrt,^^o 
[0 0 0 4] ±iE=lt;?ScDfie3S^acc^5;^^^i/>;f-Acc 
:foCir. ccDJs^^Ti 0 ui. iBiM^^fiiS'r^s 

iii^cDm-^^. m\ A<Dj;:^mm^'^\^ti-f^. c<dc 
cummm^i 0 1 cDm:^fi-^&^. ^o:>mt)^x^(DV'i^ 

laSSl 0 2mi^ti/cft. AD:3>7A'^^ 1 0 Sr-r 

v^^jHt^n. ^-Y>y^y 1 0 4^saLi:7'>^^;i/ 

ff^j^aiiss 1 0 5 ^cfit^^n^o 
[0 00 5 ] ccT\ ccDmmmi' 1 0 1 Tj^^etB::^^ 

tlM— S1^>r?'y>>7'[lS§i 0 2^Sr DA::i>/^' 

1 0 3rri>^;HI:?n/c^f^-^^. CCDRaw 

[0 0 0 6 ] "fiy^MM^mm^^ 1 0 5 :^ 
>^vft-^®agPl 1 ir^S. CCDRaw r-^^iWaT' 
-^Y:teJ:0'fe^f'-^C bC r («T. YCbCrf' 
--^iiST) R (^) G m) B (W) 7^-^(C'^ 

{b^S'Sir'— ^fl^^c. 1 ocDii^cDm^tc^for^cD 

±TS^CDiiliZ2lli*CDft-^*fflCi^Ci;^^6. mmJo\^ 

es?)^>f >^^y 1 0 4^^ffli^e>n'6o ccr. ^>r><b 

[0 0 0 7 ]S15tc. ^-f >y^y 1 0 40=1:^*^;"^: 
^Ccol^r-ecD±T2 ^ -Y >-rocDillgr^- 
m^-^-^^ii^^WX'^^CtH^^h. 4:$:cD7K^f'-r U-r ^ 

>>^y 1 2 1 1 2 4;^^^ffli.ie)n^c tcci^cC^. c 
cx\ 7K¥r^ u-r^-Y>^^y <t^^. *^i ^>r>^ 

[0 0 0 8 ] ^fc. ^ft^MSSB 1 1 1 X'CDtf^'y 
ff-^5fLilCDJ^^CC|IM^-r. »hiE0;Jia5 1 1 2-CCDffi/h 

(Xti. ffi;^) ^fLaoit'&^c^). HI 6^C7i^TJ:^ic. 
^iS7?[^cDffi/jNCD/ces?)Cc ^ ^ y ^ffli>TiiLJl^^?f 

r ^ CD±T 3 ^ ^ > T-ocDHi^ - ^ ^ffl I ^ 1©^^ W 

^y 1 3 1 ^ 1 3 6 7j)5ffli^6nrii^. 

[0 0 0 9 ] 
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ccDmmmf i o i (Dmmm^m[\^^t^c-:>nx7i^^ 

[0010] s/c. \iM/{^^^mM 1 1 3 r J p E 
^cmfS-ti^t^t^htthiiC^ y 1 0 e^cDT i?-fextl 

mmc. J PEG^MPEGcZ)^#g^^l:ML//cr-^^ — 
Hy■^:'J 1 oe^ctsfflu. ^ti^mn^y^iKmmc^t^ 

[0 0 1 n ^^m^t. ±mmm^cm^xt;:i^nfci>(D 

Affs J^c fg?^^^ oJ#^ ^j: ^ ^ e> X 7" A ^ f5«*r c i 
[0012] :$^0^&3:$ecc. i^Xr^ACDHISSMMcDli 

[0013] 

[0014] ^/c. *:%?gccJ:^B^^^{t^^!iil77iStr 
[0015] ±Wm^(Oi0ji'yzy:A^2>.^fcU^mM^ 

^;wt5n/c9^^ft-^^-fiy^y^cts3&^L. ^cD?^>^ 

y -^cDT ^ -fe:;=^[pl^^ Affs^ci^^ <Ltt,cU^o so 
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[0016] 

^^cU-oXfrsi^XX.^^. 

[0 0 1 7 ] a HC:foCi-C. ^mm^W.K^^tJj'i'yly 
^tfCCD}S^^-?-l 1 Ct^GCDJS^^^l 1 CD 

mt>m^(0')'ev h*s^^^*-r^taM^mif>:7-y > 

y (CDS) laSSl 2 CtDffiH-r»1^>:7*y >^'[pI 

SSI 2^mfccc]^mtim^^y'i^^)\^f-^^c^^f 

An>^^'-^ 1 3 CCDD Ar3>>'^'-^^ 1 3?&^6 
(DCCDRaw f^-^^ — B+S^flr^-^^y 1 4i. 
y^y 1 4(DT KUX^Jg^-r^T FU:^S»JtS[IlllSSl 5 

Ji(DSP) 1 6 i^Wr^^^i^CoTl^^c 
[0018] ±lfi^;?£cr):^y '^v^X'TA 1 0 tC^oO^r. 
CCDJSt^^T-1 liurti. ^Jx.tf. PS (^[liS!* 

i^en-So s/c. y'tyi4<hor&^. m^^tBRAu 

tmi^^htl^. C(DDRAMi Ur^J. ^^Jjlt^:. 

[0 0 1 9 ] rv^^JHt-^^aaSSl iJM'ym^ 
mmm2 l . ffi/J^^^^LS§P2 2. EE.^*aSgP2 3fcJ:^'ffi 
S*[Liia52 4^iCj:or^Jig5nri^^o COt'v^^;!^ 
ft-^^illHlSS 1 6CC:fel^t:. ^{t^^0;agP2 H^. 
— a^^y 1 4^C*§*ft^n/cCCDRaw T^-^^. TF 
UX©JS|J[pIS§i Stcjc^r FlxXjg^(0*>i^c. bFt^SB 

H©:^n ^^\iLXm^^\^Xi:JM=ym^mm^^iy')o 
C<Ot3>^'7m^mmx\X. CCDRaw f'-^^YCbC 

r 'r-^-^RGBT^-^^c'^ji^-r^50;a:;^^nf:bn^o -e 
(DM:Wmt^mm^c-:><.>xu. mxnm^cmm'f^. 

[0 0 2 0 ] ^fc. "fZy^Mm^^mM^ 1 6CC4c5C^ 

^fi^iO:JiSI52 1 . S^/h^fLfflgP 2 2 . SMmm 
SP2 3^dJ:0'f*SMagP2 4^^^^. n-:^;l/y^yi 

m2 4 tmA'^m^2 2 tO^r^X^^^J 1 4;^?SS-ti:T 
lfCfj:-jXi^^^, 

[0 0 2 1 ] mi^^x. "fiy^Mwmimmm 1 e cc^b^^r 

^&iiiaS[5 2 1 --2 4(D*ftS^)^j:Sbf^tCot^rSiB^t- 

[0 02 2] ^r. :^j^'ym'^mms^2 ix{^. 02 
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tK^SiS^CCSH^CDCC DRaw f-'^tf^h 1 H^OY 
CD ;^ y ^ ft t f ^ o 

[0 0 2 3] C(DiJM^m^^m(DW.(D':fx:lv^^^X' 
CDCCDRaw -r^-^CDSc^lJbLta:. T K U;^$lJffl)[nlSg i 

tih. 10 

[0 02 4] :H:fte^cc^^. :/a ^ft-^iii 
S^tf '^ic^Lr. 7K^Siajt&c5iii^<DCCDRaw 

[0 0 2 5 ] -rj^cc^:^-^. iii3 5c:fei>r. :£snws-r^ 

^(j:>tis^'y\%^^mDn\c^smtt^^. mm 20 
tc. ±Tri^g-r^2ocD>''n >7^c:}di^r. p^-r^ 

[ 0 0 2 6 ] L//c;&^or. y-t y 1 4tC^SS^^tl/cCC 

DRaw -r-^^^D ^^{4rgc<??^^tti-r^c^/cor^i. 

t^) CDC C DRaw f-^CCOl^T^^. P-:^;Uy^';~C 

[0 0 2 7] ^Lr. :^^^ft-^iO:SgP2 UCcfel^r. 
Tk^Sifi^^tCBllj^CDCC DRaw "f-^i^^h 1 ili^CDY 

^m-^^En;iiCCJ:or^^$n;^cYCbC r T^-^ (X 
t^. RGBf'-^) 04^C^-r]fliff-C)I[ltC:7'P':;>7 

^{4rm;^$n€>o 40 

[0 02 8] t}M'7mn^mM2 it^h&.t^^titc'yu 
n ^ (om^t^^ I ^Mi ^ T^f t^n j^j: i >it^cc . y ft 

y^y 1 4tct#^^n€>c<bJc;^cC^. 

[0 02 9 ] — ^JiUT. i^^-^ff-^MJiiCi^l^MC^r 
EESIfiOiii7:>nft>nafeCDi-r^i. YCbCr4 : 2 : 

2 (D J p E G(rmmsM^^3:& u /cJg^tc. 5 ^c^-r 50 
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J:5CC. :/c3 i7#{icDA;^r'-^^7|<:¥2 OiiiS^ii: 

1 2Lii^ (l^T. *¥xiliSgii:yIiiS(D^ia;5:xX y 
iBST) CDCC DRaw -r-^i CCDCCDRawT"- 

1 6 X 8 CD :7a ^^CDYC bC r r'-^ibTiffS 
^MSgP 2 3 ^C-^^ -5 <:fc ^ T -5 . 
[0 0 3 0] CCD 1 6 X 8CD:/a ^(DYC b C r t"- 
IIJSSiE0;Sa52 3^. H6 ^C/^-r J:^tC. iS 
^Ii?g^ilia?:ja^DCD J P E GKlSStJJfjCc J: o rUtf 0 . 
J PEGEEIi'r-^?:m:^-r^o C coJBffiiJfill&P 2 3 

6 tB:^ ^ n/c J PEGii^-r-^&i. ^^^)\A^mm 

[0 0 3 1 ] ^x^c. ^/hJiiag[52 1 -rcDMJi^coiirift 

[ 0 0 3 2 ] 0 7 ^i. ^/J^^^!LSgR 2 1 (DM{$&ejfj:;^^(D 
SP2 1 7j<^LP F {u-j^T.-y ^ 2 11.* 

oUi^X^2 13. ^iSLPF 2 1 4fcJ:C>'SiSrBl^l^ 

m^2 1 b^m'r^mf&tu^xi.>i>. 
[0 0 3 3 ] mm(DmA^m^t. 7KW'y^\^^<tum\E-^ 

[0 0 3 4] 7K¥L P F 2 1 1 fcci:t>'^iSL PF 2 1 4 
It. CCDifflWl^±CD/ci6CC^^:f 6 n/c^> CD -2). 

7K¥L p F 2 1 ixy -oi^^ V > ^mm^^nt^titc 
W'yl\^<D?s^\^$Im'f)^^t>tli>. c(D7K¥lpf2i i 

:focf:C>^*^Pa?(tlHl3&2 1 2Xmm^tlfcrfx:iy ^(Df 

mm-r^mm(Dmmf-^itt. u>^>^^2 i 3tctssrt$ 

[0 0 3 5] 7K¥::5'f^cDra?I^S0:S7J)^tf^3>ti/ciiiftT'- 

•^mt:>tl^o C(Om\KLPF 2 I 4X(Dy -i V>P' 
(oyuv ^<Dmi^'f-^'b'J^^ttj:^Ctf)^h. it 3:/ 

[0 0 3 6 ] mm.L P F 2 1 4 ^0*51^^:. SX-r* y y'C 

t(icn-hn^y ^ viy^!ii}im<Dmmt. ^^yi4 

SiBLPF 2 1 4r^B::^rf^(D:7 y >^'i!!tJl 

2 1 5rsa:^r[^CDF^^I^A[LJM?&^tf^n. Mi^Q^^JiWb 
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[0 0 3 7 ] — ^jiLT. 08 tC^-Ti^CC, t/^'yiW 
^mm^^2 1 >t)i6»h®MgP2 2 1 6 X 8 cD-/n ^ 

^mi>xs.m$imtmA^mt-^m^ i^cnt>ti^ c i ^ lo 
mn^m^t ^attf urtf ^ c <b ^> pitg-c^ ^ c i ^i^is 

[0 0 3 9 ] — fiJiLT. YCbCr4:2:0^JP 

4^ctgttSnrc>^CCDRaw -^--^^2 0 x2 OOD":/ 
P ^r:^-^^ft-^^aSgB2 1 CCifg^tBL. :^y^fi^ 
mmU2 1 -Ci^:^-^^ ^ft-^^f^a^tf-^/cf^ 1 6 X 1 6 CD 
-:fu-j {7(DYChC V 'f-^tl,xmf\^WM2 2fcJ: 

/h^EiLagp 2 2 c /c^fllS'c^/J^Ma€^f -^^ 'c;sl/J^r^ 

SM^mm2 2\tm^(D3 PEGSMik 

[0 04 0] ^'jrfc. AMl^tcmi^SMx^t. J P E GCD 
i©^^WiCf^oriii0^L/c:O5. MPEGCDJ^-^tCtjIHlil 

[0 04 1] ifc. mmm&^\^±'r^>?cmc^ YCb 

C r 4 : 2 : 2 CDiS^. CGDRawr'-^^S 6X12 
<D':fUy i^X-m^ti^L. ^ft-^5^LSft3 2 X 8CD:/ 30 
u y ^(DYCbC r "f-^ tLX^tlLfcK) ^ YCbC 

r 4 : 2 : OCDi©^. CC DRaw f"-^^ 3 6 x 2 0 (D 
:7.a ^r^^au. ^ft-^5?l;Sf^3 2 x l 6cd>^ 
n ^CDYC b C r ^ i UrtH:;'? b/c 53 Lri^ilT 

[0 04 2 ] f ^^=ct>-^. ^^y-^ft-^JiLacc^dii-r. 7jc^ 

imm^^f&LXi.^^m^^c[t. 

YCbCr4:2:2 ^ CCDRaw : *¥[nXl&+x-l] S]t74y 

YCbCr : zK¥[nxi6] ^]t8 40 
YCbCr4:2:0 CCDRaw : *¥[nxlfr+ic-l] ^ltl&+y 
YCbCr : [n X 16] ^fil6 

X\ n^iiECD^^r^D. Jij^&^CC^S. n-1. 2. 
4. 8iJ^j:6o 

[0 04 3] ^/c. fflsMiigP2 4 ^c^dc^-c mA^m 
x<D{^&mmmit:^n^^ ^uf^^. ^^vi4^ct&,ffi 

m^^^l^. C(Dt^. El 1 OtC^-Tct^^C. ffi/J^^!lil 50 
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§152 2i)^^w^i^hrihm^. :^m(Dm^m^. l 6 X 

[0 04 4] JiaiL/cJ:^Cc:. 1|{*JS^^^. W^t^C 
CD^^^T-l 1 *^l^rV^V;^<i:Lrflgt^/c:^y^>^ 
Xf-A 1 0(C:tel^r. CC DRaw -r-^^iSSD RAM 
1 4^C— fit&^L, ^CDftCC DRaw -r-:^ 

^^^y 1 4:?;?^6:/p "^^^xm^^i^xtj ^ 

[0 04 5 ] -r^c:b-^. ^^>#{4ri3:?'j:< :/u 

tc. ^(D^fcmmmti^\&:mx^. u^^^^ccDm 

[0 04 6] S/c. '^ff-^^0:a;^)>^>Xa:)MaOC/^tf 

t^h]im^m^x<D&mm^^:k%^^c]u\Aix^. i^i^^i> 

r^^y 1 4--<Dr ^-fexn^^Atficc^fM-c^^ii 
[ 0 0 4 7 ] H 1 Ui, ^JA^ir'i^^ ^;i/:^^^^c 

mf&^Tr-'rr/ay i^mx^^. m^. mi tmmsm^c 

^'v'Xf'AlO' ADn>^s^^ 1 3 i^^y 1 4 

A 1 oom^^mcx^^. 

[0 04 8] tfc. *||]!fefl5^CC#^;^^^i^XT'A 1 
0' y >^litg^ffi^/c:^^^i^y;T-Aii^j: 

orc^6o tc^x\ ccDjifts^i Kommm:^^^ 

:7U-AU- F-^±tf^^^S?;>^a5^Ccb?&^6. CCDJg 

mmi^i ix^t. mm<Dy u-Au- h^n^fc^ccm 
nmrn^m^ii^xm^ti^-rmmmftyti^. 
[0 04 9 ] coyr^m^mimt. ^:=.^y >i^'t- 

^C. CCDJU^S^l 1 cO&lli^cT^ft-^m^^^^-^^tliT 

i^^c. m&y^\^^c^^>xm^M^<Dm^ti^L^'y 
{ALxm^<Dm^xm^\<. —m^ux. 6^>r>c'iic 

(iim^tmm.y^\^^c->^^xtci^x&^. utc^^^x. c<d 

^^(Dmmm'^^m^^X^^^ V>^^'n^fc(DXiit. 

[0 05 0] ^cr. :^mmmi^cisi.^x^t. ^^^y 
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^mxADayj^-^ 1 3r7^>?^;Hb^n/cCCDRa 

10 

[0 0 5 1 ] ?Si5. C C DJS^^T- 1 1 tct^ 1 mM(^C-:> 
[0 0 5 2] CCDcfc^tC. -t-r-^ y >y^^ FB^^Cti. 20 

feme, I A^am-r^jz'^t^cbfcctx. ^-t 

S^cicT^P^cD-p^^y 1 4(^C)(t'r^ri^^:^\B\W(^MMi>c 

mh-rc^^^x^. ^ti(^cw-^x!immm<Dmmit^m 
n^ii4>}c. ty::^f^A±i$(DmnmmMt(fCw^x^ 

[0 0 5 3 ] ^/c. *||j!feJF^^!;c{^^;^;y ^V;^'rACC 30 

t hxm^'r^mw)nyt>ni>. 

[0 0 5 4] tC^i)^. — gR^OmL'CDIl{ft^-=&^^ y 40 

M/^^^^f ^n. y i 4 ccts«5ti/cc c ORaw 
c>c ifci^j:^. ^(Dtc^i^c. m^mofcm^^^ ^^^^ 

-<DWJM±i^^cm-^X^9fki^ti^J;:'?(^C. CCDRaw-r 
[0 0 5 5] <Ltl^cn^sXt^<^^^CT^tc^^C. fffris 
S^c1f^i?^j:->ri^^o ^L-c. f5rKMiiHSS 1 7-c 50 



#IS 2000-354193 
10 

[0 0 5 6 ] cn(Cj:0. — gP^OauOH^^^^^ 
y>^'T^PgtC. ^<Dlii^tCOlir(DCCDRaw 7^-^ 

MI5*n:JM[pisgi 7^c^c?c^r7K¥:)7[^'Cf£A$nT 

^^y 1 4JCtgS^$tl/cCCDRaw 'f-^^cm^i<^X'^ 

f^) ^c^\.^xmm±w^c—m*m^^\^(Dmi^ti^^m^ti 
[0 0 5 7 ] mM'nmcmhx\t. ^^y 1 

m^\^ imwi^) (Dwm^ ^ xi^m\Zsi,fcm^x\ — 

[0 05 8] ±M^^m:mmmx\t,. c c djs^* 

i^r. CCDJSft^-Ti i^^6A;trSn^BftMt-^ (C 

CD Raw ^^fLffi-r-Sit^CC-oC^Titi^/c^O^. :^ 

u^iiC^^^rnvx^hm^f-^^cnLxh^mo:^^ 
m^mmr^cti)^'^mx^^^ Ltc^^->x. mtiv"- 

[0 0 5 9] S/c. ±iS^^S6?FJ.^ri3:. v-x^-Alf 
1 *5<=l:0^^ 1 Uc^-TJc^ifc^'N- F^xTT^ilii'r 

DRaw T'-^^^iSig^i' -^v^y^y cc— stss^o. 

(Df^CCDRaw 7^"-a?*^igy^y:^^6>^P v^milX 
m^mi^XtlM'ym^^m^n^tt^^C. tl^^yit^ 

x^htt h^cmm.^^\^ALX^ 

[0 0 6 0] 

- ^ S ^3:5^35:0:^ ^ ^ ^ 6 ^ ^ ; Wb ? n/c i^ftft 

sDRAM^cDy-^ey ^cts*flL. ^(7:)ft:7'a>^ 



(7) 



n 



--CD r ^7 X HiSt ^> :^f|iiic fgi^ r ^ ^ c i cc -5 c 

□ Raw ^-^CDlX^^^-r^-C&'S. 

[04] i:7j^^m^mm^k(Dmt)r-^<DVim^9rs'rm 

[05] YCbC r 4 : 2 : 2<DJ P E GCDili^lE^il^ 
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